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MEMORANDUM
To: Bonnie Lave l t e , Chris Weis
From: Mary G o l d a d e , Bill Brattin
Date: November 17, 1999
RE: Vasquez Boulevard and 1-70 Site

S a m p l i n g and A n a l y s i s Plan for S c h o o l s and Parks
cc: P r o j e c t f i l e s

This, memorandum serves as the S a m p l i n g and A n a l y s i s P l a n for the schools and parks s a m p l i n g
p o r t i o n of the VBI70 Phase III Field Inves t igat ion. The Data Entry SOP is currently not provided
here, but wil l be submit t ed when available. Please f e e l f r e e to contact me at (303) 292-4142 if
there are any issues or p o i n t s that require addi t i onal discussion.

R:\Vasquez & I-70\Prqject Plans\Phase IIRSchools and Parks\schools & p a r k s S A P - d r a f t . w p d
Contract No.: N00174-99-D-003
Delivery Order No.: 0002
Purchase Request No.: 9203.3 858
EPA IAG No.: DW17953800-01-0

Washington , D.C. • Denver • Kansa s Ci ty • San Franc i s c o • Atlanta • Chi cago



1 .0 B A C K G R O U N D AND STUDY O B J E C T I V E S
T h i s document presents the sampl ing and analysis plan for the schools and parks sampling
component of the Phase III F i e l d Investigation at the Vasquez Boulevard and Interstate 70
( V B I 7 0 ) site, located in Denver, Colorado. It is intended as an addendum to the Phase III F i e l d
Inves t igat ion Projec t Plan, prepared by the U S E P A , Region 8 with technical assistance from ISSI
C o n s u l t i n g Group, Inc. Detailed descript ions of all a spec t s of the f i e l d investigation are
described in the Proj e c t Plan, while this document addresses only those components that are
s p e c i f i c to the schools and parks sampling activities.
Although substantial data regarding the nature and extent of contamination have been collected
at the site ( U S E P A 1998a, 1998b), additional data are required to support reliable risk assessment
and remedial risk management decisions. Thes e additional data will be co l l ec t ed during a set of
f i e l d activities referred as the Project Plan for the VBI70 Phase III F i e l d Invest igation ( U S E P A
1999a). As stated in the projec t plan, surface soil samples will be collected from schools and
parks that have not already been sampled as part of the Phase I or II investigations.
Studen t s may be exposed to chemicals of potential concern ( C O P C ) in surface soil by ingestion
or inhalation of contaminated soil. Some of the schools and parks located within the site
boundaries have been sampled as part of the Phase I or II investigations. However, data are not
available for other schools and parks. Consequently, the object ive of this component of the
Phase III F i e l d Inves t igat ion is to:

Collect sufficient numbers of surface soil samples at schools or parks located
within the study area to support reliable exposure and risk calculations at each
location, including an evaluation of both short-term and long-term risks.

1.1 Project Description
This objective will be accomplished by collection of soil samples during f i e l d work to be
completed in the f a l l of 1999. T h i s work will be performed by an U S E P A contractor, with
planning and oversight provided by the U S E P A , Region 8, or a des ignated contractor (ISSI
Consulting Group, Inc.). All work will be conducted in accord with the detailed spe c i f i ca t i ons
contained within this document.
2 . 0 D A T A Q U A L I T Y O B J E C T I V E S A N D S T U D Y D E S I G N
Data Quality Objectives (DQOs) are statements that de f ine the type, quality, quantity, purpose
and use of data to be collected. The design of a study is closely tied to the data quality
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ob j e c t ive s , which serve as the basis for important dec i s ions regarding key de s ign f ea ture s such as
the number and location of sample s to be c o l l e c t e d , the chemical analyses to be p e r f o r m e d , etc.
U S E P A has publ i shed a number of guidance documents on the DQO process (USEPA 1994,
1996, 1998c), and this sampl ing p lan has been d e v e l o p e d in accord with that guidance. In br i e f ,
the DQO process f o l l o w s a seven-step procedure, as f o l l o w s :

1. Stat e the problem that the study is designed to address
2. I d e n t i f y the decisions to be made with the data obtained
3. I d e n t i f y the type s of data inputs needed to make the decis ion
4. Define the bounds (in space and time) of the study
5. D e f i n e the decision rule which will be used to make decisions
6. Def ine the acceptable l imit s on decision errors
7. Optimize the des ign for obtaining data in an iterative fa sh ion using information

and DQOs i d e n t i f i e d in S t e p s 1-6
F o l l o w i n g these seven s t ep s h e l p s ensure that the p r o j e c t p lan is c a r e f u l l y thought out and that
the data c o l l e c t ed will provide s u f f i c i e n t information to support the key decis ions which must be
made. The f o l l o w i n g sections summarize the app l i ca t i on of the DQO process to the des ign of the
surface soil s ampl ing at schools and parks.
2.1 Data Qual i ty Obje c t ive s
S t e p 1. S t a t e the Problem
Residents, e s p e c ia l ly children, may be exposed to soil at schools and parks. Limited data suggest
that contaminant l ev e l s are low (USEPA 1998a, 1998b). However, data from residential
propert i e s suggest that contamination exists in an unpredic table pattern, and that the location of a
contaminated property cannot be i d e n t i f i e d based on data from other nearby properties.
There fore , additional data about contaminant level s in s o i l s at schools and parks must be
gathered.
S t e p 2. Decisions to Be Made
Each individual school or park property within the study area will be evaluated to determine
whether the concentrations of contaminants are either a) acceptable, or b) unacceptable. These
risk-based decisions wil l , in turn, form an important input to risk management decision-making
at the site.
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T h i s model will also be used in evaluating schools and parks within the site boundaries. T h u s ,
the basic problem is to d e v e l o p a method for i d e n t i f y i n g all individual proper t i e s that have
contaminant level s above a level of health concern, and to obtain data from these properties that
will a l l ow evaluation of the heal th risks from direct and indirect contact with the soil.
S t e p 3 . T y p e s o f I n p u t N e e d e d
The informat ion needed to make risk-based decisions at a school or park property is re l iab l e data
on the concentration values in soil at the property. The key s ta t i s t i c is the arithmetic mean
concentration within that property. However, because the true mean concentration within a
property cannot be derived with certainty from a limited set of samples from the property,
U S E P A s p e c i f i e s that the decision for most chemicals ( i n c l u d i n g arsenic) will be based on the
95% upper conf idence limit of the mean (95% U C L ) (USEPA 1992a). T h i s , in turn, requires
information on the inter-sample variability, and on the shape of the distribution of grab samples
f rom a proper ty (e.g., normal, lognormal).
S t e p 4. Bounds of the S t u d y
Spatial Bounds
All school or park propert ie s within the site boundary that have not been sampled to date will be
sampled during Phase III, if authorization for access is granted by the owner. It is estimated that
there are approx imate ly 13 such propert i e s . School or park proper t i e s that have been sampled
previous ly will not be re-sampled at this time, with one exception. Results of the Phase I and II
f i e l d investigations reveal that one location (St. Charles Place Park) may have an arsenic " hot
spot" (ISSI 1999a), so this park property will be re-sampled to conf irm the original data and to
characterize the nature and extent of any high arsenic or lead l eve l s that are present. T a b l e 1
summarizes the f inal list of schools and parks (total = 14) that will be sampled.
Temporal Bounds
All data will be c o l l e c t ed during the f a l l of 1999. However, because concentration values in soil
are unl ike ly to vary s i g n i f i c a n t l y over time, the precise time period when co l l e c t ion occurs is not
important. Results will be a p p l i e d to current and fu ture exposure conditions.
S t e p 5. Decision Rule
Avai lab l e data indicate that the basic unit of contamination is an individual proper ty (USEPA
1999b). There fore , each property will be evaluated on an individual basis. Conceptual ly, the
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c l a s s i f i c a t i o n of a proper ty is achieved by p e r f o r m i n g exposure and risk calculat ions in accord
with standard approaches and method s p e c i f i e d by U S E P A . For convenience, this approach may
be s i m p l i f i e d by ca l cu la t ing the maximum concentration value that y i e ld s an acceptable risk, and
i d e n t i f y i n g this value as the Risk-Based Concentration (RBC). Then, each property can be
c l a s s i f i e d s i m p l y by comparing the appropr ia t e site s ta t i s t i c to the RBC. For arsenic, the risk
calculat ion is based on the 95% UCL for the proper ty , so the c l a s s i f i c a t i o n is achieved by
comparing the 95% upper c on f idence l imit of the arithmetic mean (UCL) for the proper ty to the
RBC for arsenic. In the case of lead, the f orward-going risk calculat ion is based on the
arithmetic mean of lead concentrations within the proper ty , so c l a s s i f i c a t i o n is achieved by
comparing the arithmetic mean soil concentration of the grab sample s to an appropr ia t e site-
s p e c i f i c Risk-Based Concentration (RBC) for lead.
The RBC for both arsenic and lead at schools and parks will be d e v e l o p e d during the f e a s i b i l i t y
study for the site, a f t e r f inal iza t ion of the human health risk assessment. The RBCs will be
des igned to protect an individual with Reasonable Maximum Exposure (RME), and will be
calculated using all of the same exposure and t ox i c i ty values d ev e l op ed for evaluation of this
scenario in the risk assessment. T h i s will include use of all re l iable s i t e - s p e c i f i c data available,
and may include both de t ermini s t i c risk assessment approaches and/or probab i l i s t i c approaches,
as needed to adequately characterize the variability and uncertainty in risk to humans at the site.
That is, a range of potent ial RBCs may be d e v e l o p e d , a l l owing for risk management judgement
in select ion of an appropr ia t e decision criterion, in accord with the nine criteria described in the
National Contingency Plan (40 Code of F e d e r a l Regulations [CFR] Part 300).
S t e p 6. A c c e p t a b l e Limit s on Decision Errors
The null hypothe s i s that will be tested is that arsenic and lead l eve l s in a school or park proper ty
are of human health concern. Two type s of decision error are p o s s i b l e when p e r f o r m i n g this
comparison:

T y p e I Error: R e j e c t i n g the null hypo the s i s when it real ly is true. That is, the
proper ty is declared to be accep tab l e when it actually is
unacceptable.

T y p e II Error: A c c e p t i n g the null hypo the s i s when it ac tual ly is f a l s e . That is,
declaring the property to be unacceptable when it a c tua l ly is
acceptable.

The l i m i t s on these two type s of errors are risk management j u d g e m e n t s that must be made on a
s i te-specif ic basis However, in general, it is common that the probabili ty of a T y p e I error is set
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at 5% (alpha = 0.05), and the probabi l i ty of a T y p e II error is set at about 20-30% (beta = 0.2-
0.3). Limit ing the T y p e I error rate to 5% is achieved by using the 95% UCL of the mean as the
input for the risk calculat ion. The T y p e II error rate is a f unc t i on of the number of sample s
collected (the more samples co l l e c t ed, the more accurately the mean may be estimated and the
smaller the ratio of the UCL to the mean). A l t h o u g h the exact probab i l i ty of a T y p e II error
cannot be calculated without s i t e - s p e c i f i c information on the mean and variance of sample s
within each proper ty, a data set of 15-30 samples is considered to adequate to limit this error rate
to an acceptable level (probably less than 20%).
2.2 S t u d y Design
Based on the data qual i ty ob j ec t ive s outlined above, the key de s ign elements of the school and
park sampling component of the Phase III projec t are summarized below.
S a m p l e Number and T y p e
Because the number of schools and parks that require s a m p l i n g is re lat ive ly low ( 1 4 ) , the
proposed sampl ing scheme outlined in the Phase III F i e l d I n v e s t i g a t i o n P r o j e c t Plan (USEPA
1999a) has been m o d i f i e d s l igh t ly . Rather than col lec t ing three overlapping 10-point composite
samples on each property, 30 grab samples will be obtained. W h i l e c o l l e c t i on of over lapp ing
composi te s has the advantage of being consistent with Phase III residential soil sampl ing , the
main reason this approach was used for Phase III was to limit the number of samples collected at
each proper ty because of the very large number of re s ident ial locations. Any residences
i d e n t i f i e d as p o t e n t i a l l y unacceptable using the three-step test for arsenic or the s ing l e- s t ep test
for lead must be resampled. Because the number of schools and parks is much smaller than the
number of residences, the grab sample approach is pre f erred because it will obtain data about
spatial or regional contamination, and any addi t ional re-sampling is very unl ike ly to be needed.
S a m p l e Location
Grab samples will be collected from grassy or bare soil areas at each property. Locations having
paved, gravel, or sandy surfaces will not be considered sampleable . The number of grab samples
co l l ec t ed at a property will be dependent on the sampleab l e area available. For a total
sampleable area greater than 1500 square f e e t , 30 grab samples will be collected. However,
propert ie s having a sampleable area less than or equal to about 1500 square f e e t , 15 grab samples
will be c o l l e c t ed .
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S a m p l e Preparation
S o i l sample s will be homogenized, oven-dried, then sieved to <2 mm in accord with the most
recent version of SOP #MK-VBI70-05 ( A p p e n d i x F of the Pro j e c t Plan).
2.3 A n a l y t e List and M e t h o d s
Analvte List
A v a i l a b l e data are s u f f i c i e n t to e s tabl i sh that the contaminants of chief human health concern at
this site are arsenic and lead. Other chemicals either are not of health concern, or contribute a
risk much lower than that contributed by arsenic and lead (IS SI 1999b). T h u s , the analyte l i s t for
all samples co l l e c t ed during this p r o j e c t are arsenic and lead.
Analytical Method and Detection Limit s
Lead and arsenic will be measured in soil sample s by X-ray f lourescence (XRF) and confirmed
by inductively coupled plasma (ICP). The project-required detection l imit s ( M D L s and PQLs)
required for each analytical me thodo l ogy planned for this inves t igat ion are summarized in the
Projec t Plan. Results will be reported on a dry-weight basis.

3 . 0 F I E L D S A M P L I N G PLAN
This F i e l d S a m p l i n g Plan (FSP) describes the methods and procedures required for
implementat ion of f i e l d s a m p l i n g act ivit ie s planned as part of the schools and parks s a m p l i n g
portion of the VBI70 Phase III F i e l d Invest igation including: descriptions of the sampling
locations; number of samples planned for co l l e c t i on; sample matrices; and methods for sample
co l l ec t ion, handling and analysis. Procedures associated with obtaining p r o p e r t y access, waste
management and d i s p o s a l , and health and s a f e t y are outl ined in the Projec t Plan.
In general, the steps required for succe s s ful implementation of this FSP include:

• Obtain a list of e l ig ib le schools and park properties for sampling ( T a b l e 1)
• Obtain proper ty access authorization
• Col l e c t samples (e.g., surface soil grab samples)
• Submit sample s under chain-of-custody for analysis
• Perform sample preparation s teps
• Perform sample analysis
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At each step where data are c o l l e c t e d , data must be incorporated into the p r o j e c t database in an
accurate and t ime ly fa sh ion in accord with procedures outl ined in the Sec t i on 5.0 of the P r o j e c t
Plan. S p e c i f i c data entry requirements are provided in the most recent version of SOP #ISSI-
VBI70-05.
3.1 Property Access Agreements
As noted prev iou s ly , all of the schools or parks that were not previously sampled are e l i g i b l e as
part of this design. Written authorization to sample the schools and parks must be granted by the
property owner prior to sampling. The general process for obtaining and maintaining
documentation on proper ty access authorization is summarized in S e c t i o n 3.2 of the Pro j e c t Plan.
S p e c i f i c detail s for obtaining access agreements are provided in SOP #MK-VBI70-01 ( A p p e n d i x
F of the Proj e c t Plan).
3.2 I d e n t i f i c a t i o n and Col l e c t ion of S u r f i c i a l S o i l s
3.2.1 Proper ty M a p s
Before c o l l e c t i n g any samples , a site diagram of each school or park will be prepared. The total
sampleable area for each site diagram will be calculated and the number of grab samples required
for each proper ty will be assigned. Copie s of each site map prepared for this investigation are
provided in Attachment 1. Maps for the Johnson H e a d s t a r t Center and St. Charles Place Park are
not available at this time, but will be prepared and submitted the U S E P A RPM prior to sampling.
3.2.2 S a m p l i n g Method Requirements
All surface soil samples will be collected in accord with the S u r f a c e S o i l S a m p l i n g at S c h o o l s
and Parks SOP #ISSI-VBI70-12 (Attachment 2). In b r i e f , grab samples will be c o l l e c t ed at the
sampleable area across each individual property. Each soil core will be placed into a separate
container and labeled as described in SOP # ISSI-VBI70-12. All sampling personnel will be
trained in this procedure prior to co l l e c t i on of any investigative samples in order to ensure
rep l i cab l e samples.
All sampl ing equipment must be decontaminated be fore it is used again. T o o l s used for
c o l l e c t i n g soil samples must be decontaminated. Decontamination procedures are described in
Section 3.4.
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3.3 S a m p l e H a n d l i n g and Cus t ody Requirements
S a m p l e s must be kept under strict chain-of-cus tody at all times. T h e r e f o r e , chain-of-cus tody
forms will be prepared for every sample co l l e c t ed in the f i e l d immedia t e ly f o l l o w i n g c o l l e c t i on
of each sample. S a m p l e handl ing and custody requirements are described in S e c t i o n 3.9 of the
Proje c t Plan.
3.4 Decontamination Procedures
Decontamination is d e f i n e d as p h y s i c a l l y removing inorganic contaminants and f o r e i g n material
(e.g., dust, o i l , d e t ergent) or altering their chemical character to nonreactive/inert substances.
T h e r e f o r e , decontamination (decon) procedures must be r igorously f o l l o w e d to minimize the
potential for cross-contamination of samples. All sampl ing devices and equipment (e.g., coring
tools , shovels) that are planned for use to collect samples at more that one location must be
decontaminated prior to reuse.
All decon procedures shall be per formed at a des ignated decontamination area. T h i s area should
be chosen such that environmental f a c t o r s (e.g., cross-winds, d r a f t s , du s t) are minimized. Decon
procedures will be performed in accord with the Decontamination Procedures SOP # M K - V B I 7 0 -
07 ( A p p e n d i x F of the Projec t Plan).
3.5 S a m p l e Preparation
A f t e r grab soil samples have been c o l l e c t e d , they will be submitted under chain-of-cus tody for
sample preparation. S a m p l e preparation will be per formed in accord with the most recent
version of the S a m p l e Preparation SOP #MK-VBI70-05 ( A p p e n d i x F of the Pro j e c t Plan). In
brief, the samples will be well-mixed and then oven-dried at about 100°C. F o l l o w i n g the drying
step, samples will then be sieved and homogenized again.
3.6 OA/OC S a m p l e s
All QA/QC samples will be inserted at the appropr ia t e frequency as outlined in Sec t i on 4.0 of the
Project Plan with one exception. F i e l d dup l i ca t e s must be col lec ted at a frequency of 5% of all
investigative samples collected (1 f i e l d dupl i cate per 20 investigative samples).
3.7 F i e l d Documentation
Each sampl ing team will maintain two forms of f i e l d documentation, a three-ring binder
containing all f i e l d data sheets, and a bound f i e l d logbook. I n f o r m a t i o n contained in the f i e l d
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logbook includes the f o l l o w i n g :
• S a m p l e date
• S a m p l e team ID
• Names of sample team members in attendance
• Weather conditions

Time sampling begun each day
• Time sampl ing concluded each day

Any information that is not l imited to a s ingl e residence (e.g., deviations to
s ampl ing p r o t o c o l s )

• Signature of data logger.
Thi s logbook will be maintained daily during sampling activities. Refer to the F i e l d
Documentation SOP # M K - V B I 7 0 - 0 3 ( A p p e n d i x F in the Pro j e c t Plan) for more de ta i l s .
Each f i e l d team will also carry a three-ring binder that h o l d s the V B I 7 0 S o i l S a m p l e Data S h e e t s
for S c h o o l s and Parks (see SOP # ISSI-VBI70-12). T h e s e binders will only contain the
paperwork necessary to complete a single day of sampling. One data sheet will be completed for
each property. Any deviations from standard protocols or notable events (e.g., rainy weather,
etc.) should be entered in the section for "Notes". The f i e l d team leader will sign the f orm when
sampl ing is c omple t e and all data are entered onto the form. The f i e l d team will not proceed to
the next residence until sample s are stored in a cooler and paperwork is complete .
At the end of each day of sampling the f i e l d teams will return to the VBI70 F i e l d O f f i c e to
check-in samples, paperwork and unused sample labels. S a m p l e s will be locked and stored
under chain-of-custody until they are forwarded for sample preparation and analysis.
3.8 S a m p l e I d e n t i f i c a t i o n
Every f i e l d and QC sample collected during this investigation will be id en t i f i ed with a unique
sample ident i f i ca t ion number (sample ID) as described in the S a m p l e I d e n t i f i c a t i o n and Tracking
SOP ISSI-VBI70-01 ( A p p e n d i x F of the Project Plan).
3.9 A n a l y t i c a l Method Requirements
Arsenic and lead testing will be performed on all soil samples using X R F , providing the chosen
XRF methodo logy can achieve the project-required de tec t ion limits. A method detec t ion limit
study for the chosen instrumentation and pro f i c i ency tests for all analysts who will work on the
V B I 7 0 Phase III p r o j e c t must be provided to USEPA before analysis of any f i e l d samples may
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proceed ( S e e A p p e n d i x G of the Project Plan). XRF analysis will be performed in accordance
with the XRF Instrument Operation SOP # M K - V B I 7 0 - 0 6 . ( A p p e n d i x F of the Projec t Plan).
Ten percent of all soil sample s co l l e c t ed at the schools and parks must be submitted to a contract
laboratory for confirmation analysis by U S E P A Method 601 OB.
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4 .0 QUALITY A S S U R A N C E PROJECT PLAN
T h e c ompl e t e Quality Assurance Proj e c t Plan ( Q A P P ) f o r t h e V B I 7 0 Phase I I I F i e l d
Inves t igat ion has been prepared in accordance with U S E P A guidance documents. Refer to the
Project Plan QAPP for all the information necessary to implement this sampl ing program.
4.1 F i e l d Qual i ty Control S a m p l e s
One f i e l d QC sample has been added to the list outlined in the Project Plan QAPP. Thi s is
summarized below.

F i e l d Duplicate: F i e l d dupl i cate samples are co-located samples that are collected at the site by
f i e l d sampling personnel. These samples are submitted blind to the f i e l d preparation technician
and the f i e l d to test both the precision of the analysis and the precision of sample col lec t ion.
Field d u p l i c a t e s will be c o l l e c t ed at a frequency of 5% of all samples c o l l e c t ed (1 f i e l d d u p l i c a t e
per 20 investigation samples collected). Acceptance criteria for f i e l d dupl i ca t e s is described in
Sect ion 4.8.1 of the Project Plan.
4.2 Detection L i m i t s
MDLs are de f ined as the minimum concentration of a substance that can be measured and
reported with 99% confidence that the true value is greater than zero and is determined from
analysis of a sample in a given matrix containing the analyte. The PQL is d e f i n e d as 10 times
the standard deviation determined from the MDL study (or o f t e n described as 3 times the MDL).
A MDL study must be performed for each method utilized in the study in accord with guidance
outlined in the 40 CFR Part 136, A p p e n d i x B. Results that are below the PQL, but above the
MDL will be qual i f i ed with a 'B' f l a g and reported as estimated results.

R:\Vasquez & I-70\Prqject PlansVPhase III\Schools and Parks\schools & p a r k s S A P - d r a f t w p d
Contract No.: N00174-99-D-003
Delivery Order No.: 0002
Purchase Request No.: 9203.3858
E P A I A G N o . : DW17953800-01-0 11



5.0 R E F E R E N C E S
ISSI. 1999a. Proposed S a m p l i n g Design for S c h o o l s and Parks at the Vasquez Boulevard and I-
70 S i t e . Memorandum to U S E P A . November 4, 1999.
ISSI. 1999b. Sel e c t i on of Chemicals of Potential Human H e a l t h Concern at the Vasquez
Boulevard and 1-70 S i t e . Memorandum to U S E P A . June 18, 1999.
U S E P A . 1986. SW-846. Test Methods for Evaluating S o l i d Waste, Physical/Chemical
Methods. September 1986 and all revisions.
U S E P A . 1994. Guidance for the Data Quality Objectives Process. F i n a l . U . S . Environmental
Protection Agency, Quality Assurance Management Staf f . U S E P A QA/G-4.
U S E P A . 1996. Quality Management Plan for the U . S . Environmental Protection Agency,
Region 8. Version 1.0. Denver, CO.
U S E P A . 1998a. Final S a m p l i n g Act iv i t i e s Report for North Denver Residential S o i l s - Phase I.
Prepared by URS Operating Services. June 1998.
U S E P A . 1998b. S a m p l i n g Analys i s Report - Phase II S a m p l i n g for Removal S i t e Assessment.
Vasquez Boulevard/Inters tate 70 Site. Prepared by URS Operating Services. September 21,
1998.

U S E P A . 1998c. U S E P A Requirements for Quality Assurance Project Plans for Environmental
Data Operations. Draft Interim F i n a l . U . S . Environmental Protection Agency, Quality
Assurance Management Staf f . U S E P A QA/R-5.
U S E P A . 1998d. EPA QA/G-9 Guidance for the Data Quality Assessment Process: Practical
Methods for Data Analysis. EPA/600/R-96/084. January 1998.
U S E P A . 1999a. Project Plan for the Vasquez Boulevard and 1-70 S i t e Phase III F i e l d
Investigation. Prepared by ISSI Consulting Group, Inc. August 4, 1999.
U S E P A . 1999b. Draft Report for the Vasquez Boulevard and 1-70 S i t e Residential Risk-Based
S a m p l i n g S t a g e I Invest igat ion. Prepared by ISSI Consu l t ing Group, Inc. Apri l 1999.

R:\Vasquez & I-70\Project Plans\Phase III\Schools and Parks\schools & p a r k s S A P - d r a f t . w p d
Contract N o . : NOO174-99-D-003
Delivery Order No.: 0002
Purchase Request No.: 9203.3858
EPAIAGNo.: DW17953800-01-0 12



T a b l e 1. List of S c h o o l s and Parks to be S a m p l e d d u r i n g Phase III A c t i v i t i e s

Category
School

Parks

Name
Annunciation - Playground
Annunciation
Earth Hall
F a m i l y S t a r Montessori - Playground
Family Star Montessori - Empty Lot
F a m i l y S t a r Montessori
Garf i e ld Montessori School
H a l l e t t H a l l
Johnson Headstart Center
Martin Luther H e a d s t a r t Bui ld ing
New School S i t e (40th Ave. & S t e e l e St.)
Northeas t Montessori Chi ld Care
Wyatt Edison School
St. Charles Place Park

Maps Prepared"

X
X
X
X
X
X
X
X

X
X
X
X

a - Schoo l s for which location maps are provided in Attachment 1 are marked with an "X". Maps for the other schools or parks will be prepared
by the USEPA contractor and submitted to the U S E P A RPM at a later date.
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S U R F A C E S O I L S A M P L I N G A T S C H O O L S A N D P A R K S

1.0 PURPOSE
The purpose of this Standard Operating Procedure (SOP) is to provide a standardized method for
c o l l e c t i n g surface soil sample s to be used by employees of U S E P A Region 8
contractors/subcontractors support ing U S E P A Region 8 p r o j e c t s and tasks. T h i s SOP describes
the equipment and operations used for sampling surface soils in areas which will produce data
that can be used to support risk evaluations. S i t e - s p e c i f i c deviations from the procedures outlined
in this document must be approved by the U S E P A Region 8 Remedial Projec t Manager, or
Regional Toxi co l og i s t prior to initiation of the sampling activity.
2.0 RESPONSIBILITIES
The F i e l d Project Leader (FPL) may be an U S E P A employee or contractor who is responsible for
overseeing the surface soil sampling activities. The FPL is also responsible for checking all work
performed and ver i fy ing that the work s a t i s f i e s the s p e c i f i c tasks outlined by this SOP and the
Proj e c t Plan. It is the re spons ib i l i ty of the FPL to communicate with the F i e l d Personnel
regarding s p e c i f i c co l lec t ion objec t ives and anticipated situations that require any deviation from
the Projec t Plan. It is also the responsibility of the FPL to communicate the need for any
deviations from the Proj e c t Plan with the appropriate U S E P A Region 8 personnel (Remedial
Project Manager, or Regional T o x i c o l o g i s t ) .
F i e l d personnel performing surface soil sampling are responsible for adhering to the app l i cab l e
tasks outlined in this procedure while c o l l e c t ing samples.
3.0 E Q U I P M E N T
• S o i l augers - Various mode l s of soil augers are acceptable and selection of the s p e c i f i c

brand and make of tool will be recommended by the contractor implementing the f i e l d
work (Morrison Knudsen Corporation). Augers are usually made of stainless steel, and
should be capable of retrieving a cylindrical p l u g of soil 2 inches in diameter and 2 inches
deep. In all cases the procedures recommended by the manufacturers should be f o l l o w e d
with regard to use of the auger. Augers with d i spo sab l e p la s t i c sleeves may be employed
to minimize the decontamination e f f o r t .

• C o l l e c t i o n containers - p l a s t i c z iplock bags
• Trowel s - for extruding the soil sample from the auger. May be plas t i c or stainless steel.
• Gloves - for personal protection and to prevent cross-contamination of samples. May be

plas t i c or latex. Disposable, powderless.
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S U R F A C E S O I L S A M P L I N G A T S C H O O L S A N D P A R K S

• F i e l d c lo th ing and Personal Protective Equipment - as s p e c i f i e d in the H e a l t h and S a f e t y
Plan.

• F i e l d notebook -used to record progress of sampl ing e f f o r t and record any problems and
f i e l d observations.

• Permanent marking pen - used to label sample containers.
• Three-ring binder book - to store necessary forms used to record and track sample s

collected at the VBI70 site. Binders will contain Data Collec t ion Sheet s , Si t e Diagrams,
and sample labe l s for each day.

• Measuring tape or pocket ruler -used to measure the length of soil core in the soil coring
device.

• Trash Bag - used to dispose gloves and wipes.
4.0 M E T H O D S U M M A R Y
Grab samples will be c o l l e c t ed f rom the 0-2 inch soil horizon and placed into separate p l a s t i c
z ip l o ck bags. Each sample will be co l l e c t ed using a clean auger and trowel, and i d e n t i f i e d with a
unique number ending with "-R", provided on the sample labels . One label is placed on the
S u r f a c e S o i l C o l l e c t i o n Data Sheet for S c h o o l s and Parks (example provided in Attachment 1)
and the other label is a f f i x e d to the z ip-lock bag containing the sample. S a m p l e l a b e l i n g will
occur as prescribed below:
• Place a pre-printed label ending with the "-R" onto the zip-lock bag ( S e e S a m p l e

I d e n t i f i c a t i o n and Tracking SOP# ISSI-VBI70-01)
• Place a pre-printed label ending with the "-R" onto the Sur fa c e Soi l Data Col l e c t ion Sheet

for S c h o o l s and Parks
• Place all the ziplock bags for grab samples col lected at each location (school or park) into

a larger (gallon size or larger) zip-lock bag that has been marked on the outside of the bag
with the area id en t i f i c a t i on number (or name of the park or s chool) with permanent
marker.

4.1 Soi l S a m p l e Locat ion I d e n t i f i c a t i o n
The surficial sampling locations within a park or school will be based on the area of each
location, as determined by a sampl ing grid design. For this portion of the Phase 3 f i e l d sampling,
maps and site sketches for all of the schools and parks to be sampled have been prepared. The
number of grab samples to be collected at each of these locations has been recorded on the site
diagram for each location. Cop i e s of these site diagrams are provided in the S a m p l i n g and
T e c h n i c a l S t a n d a r d Opera t ing Procedures S O P N o I S S I - V B I 7 0 1 2I S S I C o n s u l t i n g G r o u p , Inc . b U F N o . l i . M V B I 7 0 - 1 2
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S U R F A C E S O I L S A M P L I N G A T S C H O O L S A N D P A R K S

Analysis Plan (SAP) for schools and parks. In areas le s s than or equal to approx imat e ly 1,500
square f e e t , a total of 15 grab samples will be c o l l e c t e d . In areas greater than approx imat e ly
1,500 square f e e t , a total of 30 grab sample s will be c o l l e c t ed . In the event that addi t ional
locations are selected for surface soil sampling, the f o l l o w i n g procedure is provided for
determining the number of grab samples that should be c o l l e c t e d . I d e n t i f i c a t i o n of individual
grab sample locations will be performed using the f o l l o w i n g general steps.
The team leader (TL) for each sampl ing team will be trained in this procedure in order to ensure
r e p l i c a b l e sample location assignment. The f o l l o w i n g s t ep s will be f o l l o w e d (in order) prior to
any sample co l l ec t ion:

a. Measure each yard
b. Pace off each b u i l d i n g or permanent obstruction
c. I d e n t i f y major samplabl e areas
d. Determine the number of sample po int s in each location
e. Record sample locations
f. Mark sample locations
g. Col l ec t the sample

4.1.1 Measure each location
Site diagrams for schools and parks that will be sampled as part of the Phase 3 f i e l d investigation
have already been prepared, and are included in the SAP for schools and parks. The f o l l o w i n g
procedure is provided as a description of the methods that were used to prepare these maps.
The TL will visit each sampling location to assign the sampling scheme. The TL will measure
the property dimensions with a measuring tape, measuring wheel or laser measuring device (±
0.5 f e e t) . Draw a sketch of the property and record property dimensions, north orientation, and
adjacent streets and alleyways on the site diagram.
4.1.2 Pace off each bu i ld ing or permanent obstruction
S c h o o l s and parks that will be included in the Phase 3 f i e l d investigation have already been
measured, and the site diagrams are included in the SAP for schools and parks. The f o l l o w i n g
procedure describes the methods that were used to prepare those maps.
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S U R F A C E S O I L S A M P L I N G A T S C H O O L S A N D P A R K S

The TL will then pace off the major permanent structures of the residence (e.g., dimensions of
the property boundary, house, garage, driveway, etc.) and prepare a site diagram to approximate
scale (± 3 fee t on each measurement). The goal is not have a drawing to scale, but instead to
have an estimate of the total samplable area at each location. The total samplable area is de f ined
as any area on the proper ty that is f r e e of permanent obstructions. Temporary obstructions such
as automobiles or trailers parked on unpaved property locations, picnic tables , or p la s t i c or other
materials covering the property are not permanent structures and will be considered "samplable".
Therefore , areas that could be used in the future if the temporary obstructions were removed,
should be id en t i f i ed on the f i e l d diagram and must be considered in sample location
ident i f i cat ion. Figure 1 and Figure 2 provide examples of a typical residence at the VBI70 site
that has been drawn on a grid.
4.1.3 Determine the number of sample points at each locat ion
For each location, the samplable area will be d iv ided into rectangular subareas, using natural
boundaries such as bu i ld ings , sandboxes, or s idewalk as division markers (See Figur e 2). For
convenience, it is recommended that the number of subareas i d e n t i f i e d is minimized. Draw the
subareas on the site diagram sheet. Count the number of squares in each subarea and record this
information on the f i e l d data sheet._Add the total number of squares contained in each of the
subareas, and record in the appropriate space on the surface soil data sheet. Divide this number
by the number of grab samples collected at that property, and record in the appropriate space on
the data sheet (Attachment 1).
4.1.4 Record sample locations
Before p lac ing marker f l a g s at each location, mark their planned location on the site diagram.
Marking f l a g locations on the site diagram before actually placing them will give the TL a
chance to check that sample locations are evenly distributed within each location, and that
sample locations are documented and recorded. Because property sizes and obstacles present at
each sampling location may vary s igni f i cant ly, actual grab sample locations will be ident i f i ed
using a diagram that will be drawn for each individual proper ty sampled. If either permanent or
temporary obstructions are present at the intended sampling locations, the sample point should be
o f f s e t so that a surf ic ial grab sample may be c o l l e c t e d , then the actual sample location must be
correctly documented on the f i e l d diagram. If the TL i d e n t i f i e s an error in the sample location
i d e n t i f i c a t i o n procedures that compromise the readabi l i ty of the document, a new, revised
diagram may be necessary. A f t e r recording all of the sample points, the TL should check the site
diagram to make sure that sample locations are not clustered in any area (unless clustering is a
result of o f f s e t t i n g sample locations due to obstructions). The TL should also verify that sample
points are approximately equidistant throughout the property.
4.1.5 Mark sample locations
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S U R F A C E S O I L S A M P L I N G A T S C H O O L S A N D P A R K S

Start ing at one corner of the property, stake sample locations so that there is an even distribution
of f l a g s at each location (Figure 2). As seen in Figure 2, the location of each marker
f l a g should be approximately equidistant from the other f l a g s . A sample location or f l a g may be
reassigned if c lustering is observed.
5.0 C O L L E C T I O N OF SOIL S A M P L E S USING A SOIL A U G E R
A new pair of p la s t i c gloves are to be worn at each sample point.
Place the soil coring tool on the ground and posi t ion it vertically. H o l d i n g the tool handle with
both hands, a p p l y pressure s u f f i c i e n t to drive the tool approx imate ly 2 inches into the ground
while a p p l y i n g a slight twisting force to the coring tool. Remove the tool by pu l l ing up on the
handle while simultaneously a p p l y i n g a twisting force. If the sample was retrieved su c c e s s fu l ly ,
a p l u g of soil approximate ly two inches long should have been removed with the coring tool.
H o l d the soil coring tool horizontal ly or place it on the ground. Using a clean spatu la or kni f e ,
remove the soil col lected at depth greater than two inches from the end of the sampling tool.
A l l o w this soil to f a l l into the p la s t i c bucket designated for excess soil material. Use a trowel to
extrude the soil from the auger, pushing the two-inch soil p l u g from the coring tool so that it f a l l s
dire c t ly into the zip-lock bag.
Care should be taken to avoid tracking soil from one area to another. As samples are taken
sequentially, care should also be taken not to contaminate an area yet to be sampled with the
residue of the sample that is currently being taken. In general one should move in a single
direction through the sampling area. If an area is known or suspected of having a higher
concentration of metals, all other considerations being equal, it should be sampled last to prevent
cross contamination.
Decontaminate equipment as described in Section 9.0.
6 .0 S A M P L E CONTAINERS AND L A B E L I N G
F o l l o w i n g the procedures outlined in Section 5.0, grab samples will be collected directly into zip
lock bags and labeled in accord with the most recent version of the S a m p l e I d e n t i f i c a t i o n and
Tracking SOP (# IS SI-VB170-01). Each sample must have a sample id en t i f i ca t i on number
a f f i x e d to the zip-lock bag, and also attached to the S u r f a c e S o i l Data Sheet for S c h o o l s and
Parks.
7.0 SITE C L E A N - U P
Each hole must be b a c k f i l l e d with clean topsoi l and tamped down l i g h t l y . If sod was removed to
T e c h n i c a l Standard Operat ing Procedures „ISSI Consu l t ing Group, Inc . SOP No. ISSI-VBI70.-12
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T E C H N I C A L S T A N D A R D O P E R A T I N G PROCEDURE
S U R F A C E S O I L S A M P L I N G A T S C H O O L S A N D P A R K S

obtain the soil sample, the hole should f i r s t be b a c k f i l l e d and then the grass p l u g be replaced by
the f i e l d personnel.
Rinse water used for sample decontamination that is generated in the course of sample c o l l e c t i on
must be di sposed of as s p e c i f i ed in the SOP for Invest igation Derived Waste Management (MK-
VBI70-04). Wherever pos s ib le , sod and soil (not collected and retained as part of the grab
sample) should be replaced in the same hole.
Throw all used wipes and gloves into the trash bags and take with you to dispose of at the f i e l d
o f f i c e .
8 .0 F I E L D QUALITY ASSURANCE/QUALITY C O N T R O L
Adherence to quali ty assurance/quality control ( Q A / Q C ) procedures is an important part of f i e l d
sample col lec t ion. F i e l d Q A / Q C procedures include documentation requirements and
preparation of f i e l d QC samples.
8.1 F i e l d Quality Control S a m p l e s
The f o l l o w i n g QC sample will be collected during surface soil sampling.
F i e l d Duplicate: F i e l d dupl i cate samples are co-located samples at a single grab sample location.
These samples are submitted blind to the laboratory to test both the precision of the laboratory
analysis and the precision of sample collection. F i e l d dup l i ca t e s are required to be co l l e c t ed at a
frequency of 5% of all surface soil grab samples collected (1 f i e l d dup l i ca t e per 20 investigation
samples c o l l e c t ed).
8.2 F i e l d documentation
A f i e l d notebook should be maintained by each individual or team that is c o l l e c t i n g samples as
described in the Project Plan. For each location (school or park), the f o l l o w i n g information
should be collected.
h. date
i. time
j. personnel
k. weather conditions
1. a sketch of the sample location that is f i l l e d in with sample id en t i f i ca t i on numbers as the

samples are col l ec ted
m. locations of any samples that could not be acquired
n. de s cr ip t ions of any deviations to the Projec t Plan and the reason for the deviation

Technical Standard Operating ProceduresI S S I C o n s u l t i n g Group , I n c . S O P N o . I S S I - V B I 7 0 - 1 2
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S U R F A C E S O I L S A M P L I N G A T S C H O O L S A N D P A R K S

S a m p l e s taken from soi l s with vi s ible staining or other indications of non-homogeneous
conditions should be noted. Use the maps provided by the FPL or draw a diagram that d e ta i l s
each sample area (school or park). S a m p l e locations and sample numbers should be i d e n t i f i e d on
the diagram.
In addition, each f i e l d crew will maintain a three-ring binder book that has S u r f a c e Soi l Data
Sheets and sample labels needed for each day. At the end of the day, the f i e l d crew will submit
these forms and check them in with the FPL at the time that the samples are checked in.
F i e l d personnel will co l lec t the proper type and quantity of quality control samples as prescribed
in the Projec t Plan.
9.0 DECONTAMINATION
Because decontamination procedures are time consuming, having a quantity of sampling too l s
s u f f i c i e n t to require decontamination at a maximum of once per day is recommended. All
sampling equipment must be decontaminated prior to reuse. F o l l o w the procedures outlined in
SOP No. MK-VBI70-07.
10.0 G L O S S A R Y
Project Plan - The written document that s p e l l s out the detailed s i t e - s p e c i f i c procedures to be

f o l l o w e d by the Pro j e c t Leader and the F i e l d Personnel.
S a m p l e Point - The actual location at which the sample is taken. The dimensions of a sample

Point are 2" in diameter and 2" deep.
11.0 R E F E R E N C E S
U S E P A , 1995. Residential S a m p l i n g for Lead: Protoco l s for Dust and S o i l S a m p l i n g , Final
Report, EPA 747-R-95-001, U S E P A , March 1995, 38 p.
American Socie ty for Tes t ing and Materials, 1995. Standard Practice for F i e l d Col l ec t ion of Soi l
S a m p l e s for Lead Determination by Atomic Spectrometery Techniques, ASTM Designation: E
1727-95, October 1995, 3 p.
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